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DETAILED ACTION 



Response to Amendment 

Examiner accepts applicant's amendments to the specification. Prior objections 
are withdrawn. 

Examiner accepts applicant's amendment to claims 20 and 21 pertaining to the 
prior objection due to informalities. Prior objection Is withdrawn. 

Applicant's amendment to claim 10 pertaining to the prior rejection under 35 
U.S.C. 112, second paragraph, is accepted by examiner. Prior rejection under 35 
U.S.C. 1 12, second paragraph, is withdrawn. 

Claim Objections 

Claims 10, 12, 13, and 27 are objected to because of the following infomrialities: 
The phrase "each spot-size transformer*' of claim 10 has no antecedent basis. 

Examiner interprets spot-size transformer to refer to the claimed embedded optical 

waveguide pairs. 

Claims 12 and 13 are objected to based on their dependence on objected base 
claim 10. 

Claim 27 claims a refractive index that is an ultraviolet curable resin. Examiner 
wishes to indicate that the refractive index is a numerical number, greater than or equal 
to 1 .0, which is an intrinsic property of a material and is not the material itself. Examiner 
interprets this claim to mean that the refractive index of the material is that of an 
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ultraviolet curable resin, or in other words, the material is, in fact, an ultraviolet curable 
resin. 

Appropriate correction is required. 

Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the invention was made. 

Claims 1, 3-6, 9, 26, and 27 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Japanese Patent to Sasaki et al, number 2002182051, in view of US 

Patent to Alphonse et al, number 6,363,188 and US Patent to Broer et al, number 

4,733,941. 

Regarding Claim 1 , Sasaki teaches an arrayed waveguide embedded optical 
circuit (Figure 1, element 1) comprising: 

a waveguide (elements 21-28); 
a groove (element 3) formed across the waveguide; and 
two or more (specifically 8) embedded optical waveguide pairs which 
function as spot-size transformers (elements 61-68 conresponding to elements 
21-28) whose members face each other across the groove. 
Sasaki teaches that the photodetectors (elements 61-68) corresponding to the optical 
waveguides (elements 21-28) function as spot-size transformers (paragraph 54, page 
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6), while Figure 1 shows that elements 61-68 face the corresponding waveguide 
elements 21-28 from across the groove. Sasaki does not teach that each spot-size 
transformer comprises a first optical waveguide comprising a first core and a first 
cladding and a second optical waveguide comprising a second core as an extension of 
the first cladding and a second cladding. However, Alphonse teaches a spot-size 
transformer (Figure 1) which comprises a first optical waveguide (element 140) 
comprising a first core (element 110) and a first cladding (element 120) and a second 
optical waveguide (element 160) comprising a second core (element 120) as an 
extension of the first cladding and a second cladding (element 130). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to incorporate 
the limitations of the spot-size converter of Alphonse in the waveguide-embedded 
optical circuit of Sasaki. The motivation would have been to widen the beam entering 
the gap region so as to reduce diffraction related loss. See lines 41-53 of Column 1 of 
Alphonse. Sasaki also does not teach that the second cladding is formed of a resin. 
However, Broer teaches an optical layer comprising a first cladding and a second 
cladding fomied of a resin (column 1 , lines 7-12). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to form the second cladding of Sasaki 
in view of Alphonse of a resin, as taught by Broer. The motivation would have been to 
prevent mechanical damage (column 1, lines 15-17). 

Regarding claim 3, Sasaki in view of Alphonse and Broer teaches the limitations 
of the base claim 1 . Alphonse also teaches that the spot-size transformer further 
comprises a transition waveguide (element 150) positioned between the first optical 
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waveguide and the second optical waveguide that is constituted so that the width of the 
first core becomes gradually narrower as it goes toward the second optical waveguide 
(Figure 1). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to incorporate the limitations of the spot-size converter of Alphonse in the 
waveguide-embedded optical circuit of Sasaki. The motivation would have been to 
widen the beam entering the gap region so as to reduce diffraction related loss. See 
lines 41-53 of Column 1 of Alphonse. 

Regarding claim 4, Sasaki in view of Alphonse and Broer teaches the limitations 
of the base claim 3. Alphonse also teaches that the first cladding substantially covers 
the whole surface of the first core (Figure 1). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to incorporate the limitations of the 
spot-size converter of Alphonse in the waveguide-embedded optical circuit of Sasaki. 
The motivation would have been to widen the beam entering the gap region so as to 
reduce diffraction related loss. See lines 41-53 of Column 1 of Alphonse. 

Regarding claim 5, Sasaki in view of Alphonse and Broer teaches the limitations 
of the base claim 4. Alphonse also teaches that the center of the first core and the 
center of the second core are aligned substantially on the same axis (Figure 1). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
incorporate the limitations of the spot-size converter of Alphonse in the waveguide- 
embedded optical circuit of Sasaki. The motivation would have been to widen the beam 
entering the gap region so as to reduce diffraction related loss. See lines 41-53 of 
Column 1 of Alphonse. 
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Regarding claim 6, Sasaki in view of Alphonse and Broer teaches the limitations 
of the base claim 5. Sasaki also teaches that the groove is fonned at an angle (Figure 
1, element 32) to a plane perpendicular to the axis of the light propagating through the 
spot-size transformer. 

Regarding claim 9, Sasaki in view of Alphonse and Broer teaches the limitations 
of the base claim 6. Sasaki also teaches that an optical filter (element 4) is inserted in 
the groove. 

Regarding claim 26, Sasaki in view of Alphonse and Broer teaches the limitations 
of the base claim 1 . Alphonse also teaches that that the refractive index of the material 
of the second cladding is lower than that of the material of the second core (column 3, 
lines 18-29). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to incorporate the limitations of the claddings and cores of Alphonse in the 
waveguide-embedded optical circuit of Sasaki. The motivation would have been to 
improve coupling of light from the first waveguide into the second waveguide (Alphonse, 
column 3, lines 18-29). 

Regarding claim 27, Sasaki in view of Alphonse and Broer teaches the limitations 
of the base claim 1 . Broer also teaches that the second cladding is an ultraviolet 
curable resin (column 5, lines 37-45). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to incorporate the limitation of the second 
cladding of Broer in the waveguide-embedded optical circuit of Sasaki in view of 
Alphonse. The motivation would have been to improve the curing rate of the cladding 
(Broer, column 4, lines 15-33). 
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Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sasaki in view of Alphonse and Broer as applied to claims 1, 3-6, 26, and 27 above, and 
further in view of US Patent to Iwatsuka et al, number 6,130,778. 

Regarding claims 7 and 8, Sasaki in view of Alphonse and Broer teaches 
limitations of the base claim 6. Sasaki also teaches a filter inserted in the groove at an 
angle to a plane perpendicular to the axis of the light propagating through the spot-size 
transformer (Sasaki, Figure 1 and Alphonse, Figure 1). Sasaki in view of Alphonse and 
Broer does not teach an optical isolator element. However, Iwatsuka teaches an optical 
isolator element (Figure 1) which could be inserted into a gap in a waveguide- 
embedded optical circuit. It would have been obvious to one of ordinary skill in the art 
at the time of the invention to replace the filter of Sasaki in view of Alphonse with the 
optical isolator element of Iwatsuka. The motivation would have been to prevent 
reflection of light backwards across the gap. 

Claims 10, 12, and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sasaki in view of Alphonse, Broer, and Iwatsuka. 

Regarding claim 10, Sasaki teaches an optical functional element (Figure 1, 
element 4) being inserted into a groove (element 3) of an arrayed waveguide-embedded 
optical circuit (element 1) which comprises a waveguide (elements 21-28), a groove 
(element 3) formed across the waveguide and two or more (specifically 8) embedded 
optical waveguide pairs which function as spot-size transformers (elements 61-68 
corresponding to elements 21-28) whose members face each other across the groove, 
wherein the optical functional element comprises regions for passing the light 
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propagating through the two or more pairs of the embedded optical waveguides (Figure 
1). Sasaki does not teach that each spot-size transformer comprises a first optical 
waveguide comprising a first core and a first cladding and a second optical waveguide 
comprising a second core as an extension of the first cladding and a second cladding. 
However, Alphonse teaches a spot-size transformer (Figure 1) which comprises a first 
optical waveguide (element 140) comprising a first core (element 110) and a first 
cladding (element 120) and a second optical waveguide (element 160) comprising a 
second core (element 120) as an extension of the first cladding and a second cladding 
(element 1 30). It would have been obvious to one of ordinary skill in the art at the time 
of the invention to incorporate the limitations of the spot-size converter of Alphonse in 
the waveguide-embedded optical circuit of Sasaki. The motivation would have been to 
widen the beam entering the gap region so as to reduce diffraction related loss. See 
lines 41-53 of Column 1 of Alphonse. Sasaki also does not teach that the second 
cladding is formed of a resin. However, Broer teaches an optical layer comprising a first 
cladding and a second cladding fomned of a resin (column 1 , lines 7-12). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to form the 
second cladding of Sasaki in view of Alphonse of a resin, as taught by Broer. The 
motivation would have been to prevent mechanical damage (column 1, lines 15-17). 
Sasaki also does not teach a magneto-optic functional element or the various limitations 
involving birefringent plates. However, Iwatsuka teaches an optical functional element 
(Figure 1) comprising a magneto-optic functional element (element 5, specifically a 
Faraday rotator); first and second birefringent plates (elements 1 and 2) being located at 
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positions where, when the optical functional element is inserted in the groove of Sasaki, 
one half of the beam spot of light propagating through each pair of embedded optical 
waveguides of Sasaki is projected, and third and fourth birefringent plates (elements 3 
and 4) located at positions where, when the optical functional element is inserted in the 
groove of Sasaki, the other half of the beam spot of light propagating through each pair 
of embedded optical waveguides of Sasaki is projected. (Compare Iwatsuka, Figure 1 
with Figure 22 of applicant's drawings). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to use the magneto-optic functional element 
and birefringent plates taught by Iwatsuka in the optical functional element of Sasaki. 
The motivation would have been to improve efficiency of the passage of light across the 
gap between the pairs of optical waveguides. 

Regarding Claim 12, Sasaki in view of Alphonse, Broer, and Iwatsuka teaches 
the limitations of the base claim 10. The magneto-optic functioning element of Iwatsuka 
also contains boundaries between the first and second birefringent plates and between 
the third and fourth birefringent plates that would coincide substantially with the direction 
of arrangement of the pairs of embedded optical waveguides if inserted into the groove 
of Sasaki. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to include the boundary of Iwatsuka in the optical functional element of Sasaki. 
The motivation would have been to improve efficiency of the passage of light across the 
gap between the pairs of optical waveguides. 

Regarding claim 13, Sasaki in view of Alphonse, Broer, and Iwatsuka teaches the 
limitations of the base claim 10. Iwatsuka teaches an optical functional element (Figure 



Application/Control Number: 1 0/702, 1 36 Page 1 0 

Art Unit: 2883 

1) comprising a magneto-optic functional element (element 5). first and second 
birefringent plates (elements 1 and 2) arranged alternately on one surface of the 
magneto-optic functional element, and third and fourth birefringent plates (elements 3 
and 4) arranged alternately on the other surface of the magneto-optic functional 
element. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the magneto-optic functional element taught by Iwatsuka in the 
teaching of Sasaki. The motivation would have been to allow efficient passage of light 
across the gap between the pairs of optical waveguides. 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sasaki 
in view of Iwatsuka. 

Sasaki teaches an optical functional element (Figure 1 , element 4) inserted into a 
groove (element 3) of an arrayed waveguide-embedded optical circuit (element 1) which 
comprises a waveguide (elements 21-28), a groove (element 3) fonned across the 
waveguide and two or more (specifically 8) embedded optical waveguide pairs which 
function as spot-size transformers (elements 61-68 corresponding to elements 21-28) 
whose members face each other across the groove. Sasaki does not teach a magneto- 
optic functional element or the various limitations involving birefringent plates. 
However, Iwatsuka teaches an optical functional element (Figure 1) comprising a 
magneto-optic functional element (element 5, specifically a Faraday rotator); first and 
second birefringent plates (elements 1 and 2) being located at positions where, when 
the optical functional element is inserted in the groove of Sasaki, one half of the beam 
spot of light propagating through each pair of embedded optical waveguides of Sasaki is 
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projected, and third and fourth birefringent plates (elements 3 and 4) located at 
positions where, when the optical functional element is inserted in the groove of Sasaki, 
the other half of the beam spot of light propagating through each pair of embedded 
optical waveguides of Sasaki is projected. (Compare Iwatsuka, Figure 1 with Figure 22 
of applicant's drawings). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to use the magneto-optic functional element and birefringent 
plates taught by Iwatsuka in the optical functional element of Sasaki. The motivation 
would have been to improve efficiency of the passage of light across the gap between 
the pairs of optical waveguides. 

Allowable Subject Matter 

Claims 21 and 23-25 are allowed. 

Regarding claim 21, the prior art, as best exemplified by Iwatsuka, teaches an 
optical functional element (Figure 1) comprising a magneto-optic functional element 
(element 5, specifically a Faraday rotator); first birefringent plates (elements 1 or 3) 
formed on one side of a surface of the magneto-optic functional element intersecting a 
light path for passing light at predetermined intervals, and second birefringent plates 
(elements 2 or 4) formed on the same surface of the of the magneto-optic functional 
element at predetermined intervals. However, Iwatsuka does not teach that the first and 
second birefringent plates are on opposite sides of the same surface. (Compare 
Iwatsuka, Figure 1 with Figure 20 of applicant's drawings). Furthermore, Iwatsuka, 
either alone or in combination with the other prior art, neither discloses nor renders 
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obvious the teaching of first and second birefringent plates formed on opposites sides of 
the same surface of a magneto-optic functional element. 

Regarding claim 23, the prior art, as best exemplified by Sasaki, teaches an 
optical functional element (Figure 1 , element 4) inserted into a groove (element 3) of an 
arrayed waveguide-embedded optical circuit (element 1) which comprises a waveguide 
(elements 21-28), a groove (element 3) formed across the waveguide and two or more 
(specifically 8) embedded optical waveguide pairs which function as spot-size 
transformers (elements 61-68 corresponding to elements 21-28) whose members face 
each other across the groove, wherein the optical functional element comprises regions 
for passing the light propagating through the two or more pairs of the embedded optical 
waveguides (Figure 1). Sasaki does not teach a magneto-optic functional element or 
the various limitations involving birefringent plates. Iwatsuka teaches an optical 
functional element (Figure 1) comprising a magneto-optic functional element (element 5, 
specifically a Faraday rotator); first and second birefringent plates (elements 1 and 2) 
being arranged on one surface of the optical functional element and third and fourth 
birefringent plates (elements 3 and 4) being arranged on the other surface of the 
magneto-optic functional element. However, Iwatsuka does not teach that the 
birefringent plates are arranged in a checker pattern. Furthemiore, Sasaki, either alone 
or in combination with the other prior art, does not disclose nor render obvious the 
teaching of the checker pattern arranged birefringent plates. 

Regarding claim 24, the prior art, as best exemplified by Sasaki, teaches an 
optical functional element (Figure 1 , element 4) inserted into a groove (element 3) of an 
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arrayed waveguide-embedded optical circuit (element 1) which comprises a waveguide 
(elements 21-28), a groove (element 3) formed across the waveguide and two or more 
(specifically 8) embedded optical waveguide pairs which function as spot-size 
transformers (elements 61-68 corresponding to elements 21-28) whose members face 
each other across the groove. Sasaki does not teach a magneto-optic functional 
element or the various limitations involving birefringent plates. Iwatsuka teaches an 
optical functional element (Figure 1) comprising a magneto-optic functional element 
(element 5, specifically a Faraday rotator); first birefringent plates (elements 1 or 3) 
formed on one side of a surface of the magneto-optic functional element intersecting a 
light path for passing light at predetermined intervals, and second birefringent plates 
(elements 2 or 4) formed on the same surface of the of the magneto-optic functional 
element at predetermined intervals. However, Iwatsuka does not teach that the first and 
second birefringent plates are on opposite sides of the same surface. (Compare 
Iwatsuka, Figure 1 with Figure 20 of applicant's drawings). Furthermore, Sasaki, either 
alone or in combination with the other prior art, neither discloses nor renders obvious 
the teaching of first and second birefringent plates formed on opposites sides of the 
same surface of a magneto-optic functional element. 

Claim 25 is allowed based on its dependence on allowed base claim 24. 

Response to Arguments 

Applicant's arguments with respect to claims 1, 3-10, 12, 13, and 20 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Regarding applicant's arguments with respect to claims 1, 3-6, and 9, Sasaki in 
view of Alphonse teaches that the second core of the of the second optical waveguide is 
an extension of the first optical waveguide (see above rejection). Furthermore. Broer 
teaches the commonality and motivation of the new limitation that the second cladding 
is made of a resin (see above rejection). 

Regarding applicant's arguments with respect to claims 7 and 8, Sasaki in view 
of Alphonse and further in view of Iwatsuka teaches that the second core of the of the 
second optical waveguide is an extension of the first optical waveguide (see above 
rejection). Furthemiore, Broer teaches the commonality and motivation of the new 
limitation that the second cladding is made of a resin (see above rejection). 

Regarding applicant's arguments with respect to claims 10, 12, and 13, Sasaki in 
view of Alphonse teaches that the second core of the of the second optical waveguide is 
an extension of the first optical waveguide (see above rejection). Moreover, Sasaki in 
view of Alphonse and further in view of Iwatsuka teaches an optical functional element 
having birefringent plates and being inserted into a groove of an arrayed waveguide- 
embedded optical circuit (see above rejection). Furthermore, Broer teaches the 
commonality and motivation of the new limitation that the second cladding is made of a 
resin (see above rejection). 

Regarding applicant's arguments with respect to claim 20, Sasaki in view of 
Iwatsuka teaches an optical functional element inserted in a groove of an arrayed 
waveguide-embedded optical circuit (see above rejection). Furthermore, Sasaki in view 
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of Iwatsuka teaches the relative locations of the birefringent plates as recited in claim 20 
(see above rejection). 

Applicant's arguments filed 07/08/2005, with respect to claim 21 have been fully 
considered and are persuasive. The rejection of the above claim has been withdrawn. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly. THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a): Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerry Martin Blevins whose telephone number is 571- 
272-8581. The examiner can normally be reached on Monday through Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on 571-272-2415. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status Information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomnatlon for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 



JMB 




Frank G. Font 
supervisory f^nt Examiner 
Technology Center 280O 



